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(54) DISCHARGE LAMP LIGHTING DEVICE 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a discharge lamp lighting device which is able to 
have white light irradiated to documents without color unevenness when reading the 
documents by use of a color scanner, etc. 

SOLUTION: The light reception period signal of a document-reading light sensor is 
received by an inverting circuit 14 to drive an inverter controlling IC 13. The 
inverter controlling IC 13 outputs pulse signals of predetermined repeating periods 
by the use of a drive period synchronized with the period of the light reception and 
thus drives a switching element 12. Therefore, a voltage having repeating waveforms 
is produced on the secondary side of a transformer 11 to turn on a fluorescent lamp 
1 . Thus, the fluorescent lamp 1 is turned on in the drive period which is synchronized 
with the period of the light reception of the light sensor, and the rising of the 
voltage having the repeating waveforms is determined in accordance with the drive 
period, to make it possible to hold constant the cumulative amount of light of each 
color in each period of the light reception and to eliminate color unevenness. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The fluorescent lamp for manuscript lighting which applied the fluorescent 
substance to the glass-tube inside. The light-receiving sensor for manuscript reading 
scanned a predetermined light-receiving period. It is the discharge lamp lighting 
device equipped with the above, and the above-mentioned discharge lamp lighting 
device is characterized by setting the standup time of the voltage which receives 
the light-receiving periodic signal from the above-mentioned photo sensor, and is 
made to turn on the above-mentioned fluorescent lamp the drive period which 
synchronized with this light- receiving period, and has the above-mentioned repeat 
wave based on the above-mentioned driving signal. 

[Claim 2] The discharge lamp lighting device of the claim 1 characterized by making 
it synchronize with the light-receiving period of the aforementioned photo sensor, 
and stopping impression of the voltage of aforementioned fluorescence RAMPUHE. 
[Claim 3] The discharge lamp lighting device of the claim 1 characterized by 
generating the voltage which has the aforementioned repeat wave by the circuit of 
a flyback method, or a claim 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the 
lighting device of the fluorescent lamp used for the lighting for manuscript reading 
in information machines and equipment, such as facsimile, a copying machine, and an 
image reader, etc. 
[0002] 

[Description of the Prior Art] Recently, the fluorescent lamp is used as lighting 
for manuscript reading for color scanners. And it is mostly usedfor bulb superficies 
increasingly also in it from the external electrode formula rare-gas fluorescent lamp 
(henceforth an external electrode formula fluorescent lamp) which has the electrode 
of a couple being long lasting. Drawing 5 is drawing showing an example of the 
structure of the above-mentioned external electrode formula rare-gas fluorescent 
lamp, this drawing (a) shows the cross section of a direction perpendicular to the 
direction of a tube axis of an external electrode formula rare-gas fluorescence 
discharge lamp, and (b) shows the side elevation. As shown in drawing 5 , the external 
electrode formula fluorescent lamp 1 consists of the band electrode of a couple or 
the linear electrode 2 which serves as the electric discharge container 3 which 
consists of dielectrics, such as glass, from the quality of the materials, such as 
al uminum arranged by the side of the di recti on of a tube axis covering the abbreviation 
overall length, and a fluorescent substance layer 4 formed in 2' and the electric 
discharge container. Lighting of the above-mentioned external electrode formula 
fluorescent lamp 1 is performed by impressing the high-frequency voltage which has 
a repeat wave to an external electrode. 

[0003] Although the luminescent color of the external electrode formula fluorescent 
lamp for color scanners is white, the ultraviolet rays produced in the glass tube 
are changed into the light by rare-gas electric discharge with three kinds of 
fluorescent substances, the fluorescent substance (red) applied to theglass inside, 
a fluorescent substance (green), and a fluorescent substance (blue), and it is white 
by it. The light wave form of each luminescent color is shown in drawing 6 (a), (b), 
and drawing 7 (c). In addition, transition of optical intensity is plotted [ form 
/ light wave ] with the lighting passage of time. Although a three-wave type thing 
is used for the fluorescent substance generally used for the fluorescent lamp for 
reading, when the intensity of light of each color is investigated individually, it 
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turns out that it changes almost corresponding to the configuration of the current 
wave type of a lamp. The situation is shown in drawing 8 (a), (b), and drawing 9 (c). 
In addition, drawing 8 and drawing 9 generate the voltage which has a wave repeatedly 
by the circuit of a flyback method, the case where it was impressed by the overall 
length of 372mm and the external electrode formula fluorescent lamp of phi 8 which 
enclosed the rare gas which made Xe (xenon) the principal component for this voltage 
at the electric discharge container made from lead glass, and they are switched on 
is shown, and the interval of the peak of a current wave form and a peak is 14 
microseconds on the lamp lighting frequency of 70kHz. 

[0004] On the other hand, the read time by the photosensor for manuscript reading 
of a color scanner (CCD line sensor) changes according to a resolving degree or 
manuscript processing number of sheets. For example, it is 250 microseconds about 
a manuscript unit line. It is 50 microseconds about the idle period for processing 
and moving to the following manuscript unit line. It takes and is a total of 300 
microseconds. Suppose that it is carried out by the repeat of a period. That is, it 
is 250 microseconds for reading one line (line), in case the CCD line sensor which 
is a photosensor for manuscript reading traces in order the manuscript which is A4 
edition. It is 50 microseconds for starting and moving to each following dot. It 
becomes this thing. The 50 microseconds It was the idle period of a CO) line sensor 
in between, and even if the lamp was continuing lighting conventionally, the CCD 
line-sensor side was in the state of OFF. When it carries out by this repeat, the 
number of times of a with a quantity of light [ in one line ] peak becomes aboit 17.86 
times. 
[0005] 

[Problem(s) to be Solved by the Invention] As shown in drawing 6 - drawing 9 , red 
light and green light have long afterglow time during the lighting time of a 
fluorescent lamp. For this reason, in order to maintain a predetermined luminosity, 
even if ON and OFF came to which timing, it did not make most differences of the 
quantity of light (integration value) inputted into a CCD 1 ine sensor at each ON time. 
However, about a blue glow, afterglow time is short, and the big differencehas arisen 
in the peak of a luminosity, and the luminosity when that is not right. For this reason, 
variation arises in the quantity of light (integration value) inputted into CCD at 
each ON time depending on ON of a CCD line sensor, and the timing of OFF. Consequently, 
when there is the above ON and OFF, in each ON period, a difference will arise in 
the total amount by which the CCD line SENSAHE input only of the blue quantity of 
light is carried out. 
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[0006] Drawing 10 (b) is drawing having shown typically the light wave form of the 
blue glow at the time of making the light switch on with the voltage which described 
above the external electrode formula fluorescent lamp, and which has a wave repeatedly. 
Since an idle period is prepared whenever it reads one line (line) as the photo sensor 
(CCD line sensor) was described above, as shown in drawing 10 (a), ON and OFF are 
repeated with a predetermined period. On the other hand, since the light (especially 
blue glow) emitted from an external electrode formula fluorescent lamp changes to 
an abbreviation serrate as shown in this drawing, the amount of integration of the 
light in ON time of a photo sensor does not become fixed. In the case of drawing 10 
(b), it becomes amount of integrated lights ][ in a [amount of integrated lights in 
** period] !=[** period ] != [the amount of integrated lights in ** period]. 
[0007] Namely, as shown in aforementioned drawing 6 and drawing 7 , since the peak 
of optical blue intensity and the width of a bottom are larger than the light of other 
two colors, depending on the difference in the timing of ON and OFF, the variation 
in the quantity of light obtained at each ON time becomes larger than other light. 
In addition, the more time to read one line becomes short when these phenomena have 
an early reading rate that is, since red light and green light are also never emitting 
the fixed quantity of light, the more a difference may appear in the phenomenon same 
also to red light and green light as a blue glow, i.e., the total amount bylwich 
a CCD line SENSAHE input is carried out. For this reason, when the above-mentioned 
fluorescent lamp was used for the manuscript reading lighting in a color scanner etc. 
and the CCD line sensor performed manuscript reading, the irregular color might occur 
by the variation in the addition quantity of light for every line. This invention 
is made in view of the above-mentioned situation, and the purpose of this invention 
is offering the discharge lamp lighting device which can irradiate a manuscript by 
the white light without an irregular color on the occasion of manuscript reading in 
a color scanner etc. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, it was made for a difference not to arise in this invention in the total 
amount (the amount of integration of light) of the light inputted into a photo sensor 
during the ON by setting the standup time of the voltage which a fluorescent lamp 
is made to turn on a predetermined drive period, and the above-mentioned drive period 
is synchronized with the light-receiving period of a photo sensor, and has the 
above-mentioned repeat wave based on the above-mentioned driving signal. That is, 
as shown in drawing 11 (a) - (d), while making the above-mentioned fluorescent lamp 
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turn on a predetermined drive period equal to the light-receiving period of a photo 
sensor and always maintaining the start [of a drive period], and start time of a 
light-receiving period at the fixed relation, the standup time of the voltagewhich 
has a repeat wave was set based on the above-mentioned driving signal . In addition, 
in this drawing, the portion smeared away black is the integration value of the 
quantity of light which a photo sensor obtains within a round term. 
[0009] Drawing 10 (c) is drawing having shown typically the light wave form of the 
blue glow at the time of making the above-mentioned fluorescent lamp turn on the drive 
period of drawing 11 (a). As shown in this drawing, while always maintaining the start 
[ of a drive period ], and start time of a light-receiving period at a fixed relation, 
by setting the standup time of the voltage which has a repeat wave based on the 
above-mentioned driving signal , the 1 ight wave form in each ON period of a photo sensor 
serves as the same configuration, and the addition quantity of 1 ight of each ON period 
becomes fixed. Namely, the case of drawing 10 (c) — amount of integrated lights ][ in 
a [amount of integrated lights in ** period] =[** period ] = [the amount of integrated 
lights in ** period] 

It becomes. In addition, although drawing 10 (c) showed the case where a drive period 
was drawing 11 (a), when a drive period is drawing 10 (b)- (d), the light wave form 
in each ON period of a photo sensor serves as the same configuration, and the addition 
quantity of light of each ON period becomes fixed. Moreover, by preparing the 
quiescent time (time P in this drawing) in lamp lighting, as shown in drawing 11 (a) 
-(d), the temperature rise of a lamp can be reduced and it contributes also to the 
fall of power consumption. In addition, when there is no trouble in lighting of a 
fluorescent lamp, it is not necessary to necessarily prepare an idle period. 
[0010] This invention is applicable to any lighting circuit of a push pull method 
and a flyback method. In a push pull method, there is the decay characteristic of 
a fluorescent substance similarly, and the peak of red and optical green and blue 
intensity is generated near the current peak of a push pull method. Correspondence 
of the light waveform of the green light at the time of making drawing 12 turn on 
the above-menti oned f 1 uorescent 1 amp by the ci rcui t of a push pul 1 method and a current 
wave form is shown. In addition, if lighting frequency can be raised and the interval 
of the peak of a current waveform and a peak can originally be narrowed, it is tended 
to solve these problems. In a push pull method; it is possible by raising frequency 
to make it a difference decrease in the amount of integration of the blueglow, which 
enters within ON time. 

[001 1 ] However, as indicated by JP, 9-1 99285, A which these people proposed previously, 
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in order to consider as a brighter fluorescent lamp, the lighting method of a flyback 
method is more effective than a push pull method. However, by the flyback method, 
if frequency is made high, 172nm luminescence of Xe (xenon) excimer becomes weak. 
There is a limitation in solving by making frequency high from this in the case of 
a flyback method. That is, by the flyback method, since luminous efficiency becomes 
low, there is a limitation in a means to change frequency and to shorten the interval 
of a peak and a peak. Therefore, as for the lighting method of this invention, it 
is effective especially to apply to the lighting circuit of a flyback method. 
[0012] 

[Embodiments of the Invention] Drawing 1 is drawing showing the composition of the 
lighting circuit of the 1st example of this invention, and this example shows the 
lighting circuit of a flyback method. In this drawing, in the external electrode 
formula fluorescent lamp which 1 described above, and 10, a transformer and 12 are 
switching elements, for example, DC power supply and 11 can use the power metal-oxide 
semiconductor field effect transistor for a drive etc. 13 is IC for inverter control, 
IC13 for inverter control builds in driver 13b and VCO 13a for driving the 
above-mentioned switching element 12, when the ON/OFF terminal is high-level, VCO 
13a oscillates, it drives driver 13b by the oscillation pulse of a predetermined 
period, and the above-mentioned switching element 12 drives it by the output of driver 
13b. Moreover, the oscillation period of the above-mentioned VCO 13a etc. can be set 
up by the external resistance R2 and R3 and the capacitor C1 . The transistor for 14 
controlling the above-mentioned IC for inverter control and 15 are inverter circuits, 
and ON from a photo sensor (not shown) and an OFF signal are inputted into an inverter 
circuit 15. Moreover, as for R1 and R4, resistance and D1 are diodes. 
[0013] Drawing 2 is drawing showing the wave of each part of the lighting circuit 
shown in drawing 1 , and it explains operation of the lighting circuit of this example, 
referring to this drawing. If ON and the OFF signal which are shown in drawing 2 (a) 
are inputted into an inverter circuit 15 from a photo sensor (not shown), an inverter 
circuit 15 will reverse the signal shown in drawing 2 (a), and will impress it to 
the base of a transistor 14. Thereby, it changes, as the potential of the collector 
of a transistor 14 is shown in drawing 2 (a), and the ON/OFF signal of the wave shown 
in drawing 2 (a) is inputted into the ON/OFF terminal of IC13 for inverter control. 
If the ON/OFF terminal of IC13 for inverter control is turned on [ it ] (high-level), 
VCO 13b of IC13 for inverter control will oscillate, driver 13a will drive, and the 
driving signal shown in drawing 2 (b) will be inputted into a switching element 12. 
Thereby, a switching element 12 turns on / turns off. If a switching element 12 is 
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turned on [ it ] by this driving signal, current will flow in the path of the upstream 
coil -> switching element 12 of the DC-power-supply 10 -> transformer 11, and energy 
will be stored in a transformer 11. 

[0014] Subsequently, if a switching element 12 is turned off [it], in order that the 
current which was flowing to the transformer 11 may intercept, the energy currently 
stored in the transformer 11 is emitted and the voltage waveform which has a steep 
standup in the upstream of a transformer 11 and a secondary occurs. If this voltage 
waveform is turned off after decreasing with time and turning on [it] a switching 
element 12 next, a voltage waveform with an again steep standup will generate it like 
the above. That is, whenever it turns on / turns off a switching element 12, a voltage 
waveform with an again steep standup occurs, and to a fluorescent lamp 1 , the current 
shown in drawing 2 (c) flows repeatedly. A fluorescent lamp 1 lights up by this, and 
light (this drawing shows the blue light wave form) as shown in drawing 2 (d) from 
a fluorescent lamp is emitted. 

[0015] In the lighting circuit of this example, IC13 for an inverter drive is driven 
with the ON/OFF signal of a light- receiving sensor as mentioned above, a lighting 
ci rcuit is driven a drive period equal to the light-receiving period of a photo sensor, 
and since it is made to set the standup time of the voltage which has a repeat wave 
based on the above-mentioned driving signal, as shown in aforementioned drawing 10 
(c), the addition quantity of light of each ON period becomes fixed. For this reason, 
making a fluorescent lamp turn on by the lighting circuit of this example, and using 
it for manuscript reading lighting can prevent generating of an irregular color. 
[0016] Drawing 3 is drawing showing the composition of the lighting circuitof the 
2nd example of this invention, and this example shows the lighting circuit of a push 
pull method. In this drawing, a transformer, and 21 and 22 are switching elements, 
such as a power transistor for a drive, and the external electrode formula fluorescent 
lamp which 1 described above, and 20 constitute the push pull circuit with a 
transformer 20 and switching elements 21 and 22. 23 and 24 are the transistors for 
control and the ON/OFF signal of a photo sensor (not shown) is inputted into the base 
of a transistor 24. Moreover, for R1-R6, as for a capacitor and D1, resistance, and 
C1 and C2 are [diode and L1] inductors. 

[0017] In this drawing, if ON signal is inputted into the base of a transistor 24 
from a photo sensor (not shown) and the base of a transistor 24 becomes high-level, 
a transistor 24 and a transistor 23 will be set to being turned on, and direct current 
voltage will be supplied to a push pull circuit through an inductor L1 from Vin. If 
direct current voltage is supplied to a push pull circuit, a push pull circuit will 
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start self-oscillation, switching elements 21 and 22 will flow through it by turns, 
and high-frequency voltage will generate it in secondary [of a transformer 20]. This 
high-frequency voltage is impressed to the external electrode formula fluorescent 
lamp 1, to the external electrode formula fluorescent lamp 1, the current shown in 
aforementioned drawing 12 flows, and the external electrode formula fluorescent lamp 
1 turns it on to it. 

[0018] In the lighting circuit of this example, since it is made to set the standup 
time of the voltage which drives a push pull circuit a drive period equal to the 
light-receiving period of a photo sensor, and a push pull circuit outputs with the 
ON/OFF signal of a light-receiving sensor as mentioned above based on the 
above-mentioned driving signal, the addition quantity of light of each ON period can 
be set constant like the 1st example, and generating of an irregular color can be 
prevented. In addition, although the above-mentioned example explained the case where 
an external electrode formula fluorescent lamp was used, as a fluorescent lamp, the 
candidate for application of this invention is not limited to the above-mentioned 
external electrode formula fluorescent lamp, and can be appliedalso to the various 
discharge lamps shown in drawing 4 (a) - (b). That is, as shown in drawing 4 (a), 
the metal rod 32 used as the electrode of the high-tension side can be formed in the 
electric-discharge container 31 which consists of glass etc., and it can apply to 
the discharge lamp which installed the electrode 33 of the low-tension side in the 
periphery of an electric-discharge container, the discharge lamp which formed the 
external electrode 44 in both sides of the electric-discharge container which 
consists of glass, ceramics, etc. and consists of a tabular dielectric 41 of two sheets, 
and a frame 42 as shown in this drawing (b). Furthermore, it is possible to apply 
also to the fluorescent lamp containing mercury generally used. 
[0019] 

[Effect of the Invention] Since the standup time of the voltage which a fluorescent 
lamp is made to turn on a predetermined drive period, and the above-mentioned drive 
period is synchronized with the light-receiving period of a photo sensor in this 
invention, and has the above-mentioned repeat wave was set based on the 
above-mentioned driving signal as explained above, the total amount (the amount of 
integration of light) of the light in each ON period by which a light- receiving SENSAHE 
input is carried out can be made equal . For this reason, when it applies to manuscript 
reading in a color scanner etc., there is no irregular color and a manuscript can 
be read. By preparing OFF time in lamp lighting, the temperature rise of a lamp can 
be reduced and, moreover, it contributes also to the fall of power consumption. 
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(54) DISCHARGE LAMP LIGHTING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a discharge lamp lighting device that prevents 
generation of noise by controlling inrushing current and is stopped in an abnormal 
state of lamp or power. 

SOLUTION: The discharge lamp lighting device comprises a discharge lamp 12 having 
a pair of electrodes at inner portion, switch circuit 15 being connected to a power 
source 11, an inverter circuit 13, and detecting circuit 14 for detecting a state 
of the lamp. The switch circuit 15 has common switching elements 10 being connected 
between the power source 11 and the inverter circuit 13 and turning on or off a 
connection of the power source 11 and the inverter circuit 13 according to on/off 
of push switches 1 , 3 or state of lamp detected by the detecting circuit 14, and time 
constant circuit being connected to the common switching elements 10 and for 
connecting the power source 11 having predetermined time constant and the inverter 
circuit 13 at the introduction of power. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The discharge lamp lighting device characterized by providing the following. 
The discharge lamp which has the electrode of a couple inside. The switching circuit 
which should be connected to a power supply. Inverter circuit. It is a time constant 
circuit for having the detector which detects a lamp state, the aforementioned 
switching circuit being connected between the aforementioned power supply and the 
aforementioned inverter circuit, and connecting with the common switching element 
which makes connection between the aforementioned power supply and the aforementioned 
inverter circuit, and the aforementioned switching element, and connecting the 
aforementioned power supply and the aforementioned inverter circuit with a power up 
and a predetermined time constant according to the state of the lamp detected by the 
On-Off state or the aforementioned detector of a push switch. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001 ] 

[The technical field to which invention belongs] this invention relates to a discharge 

lamp lighting device. 

[0002] 

[Description of the Prior Art] Conventionally, the thing using the inverter circuit 
which the pressure up of the DC power supplies, such as a dc-battery, is carried out 
[ inverter circuit ], and carries out direct-current lighting of the discharge lamp 
as a lighting circuit of a discharge lamp is known. 

[0003] By the way, in a power up, although the capacitor for smooth is used in order 
that such an inverter circuit may absorb change of voltage inputted, since the charge 
of this capacitor for smooth is empty, the dozens times [ at the time of a stationary ] 
as many rush current as this flows into an inverter circuit. For this reason, a big 
noise occurs at the time of the injection of a power supply, and other devices may 
be affected. For this reason, it is required for a power supply and the switch which 
performs connection and cutting of an inverter circuit to use what has a large 
capacity. 

[0004] In order to suppress such the rush current and to prevent generating of a big 
noise, the circuit which used a thermistor, a triac, etc. like drawing 2 is known 
(JP, 9-163593, A). 

[0005] In a thermistor method, since the resistance of a negative temperature 
coefficient thermistor (PTC) is high immediately after powering on, the rush current 
can be suppressed, resistance can decrease by self-generation of heat of PTC, and 
after energization can reduce loss. Moreover, in a triac method, the rush current 
can be suppressed by enlarging a phase angle gradually. 
[0006] 

[Problem(s) to be Solved by the Invention] However, about a thermistor method, in 
that current depressor effect cannot be desired until the temperature of PTC falls 
in restart, since self-generation of heat of PTC is used, and a triac method, a control 
circuit is required separately and there are problems, like moreover there is much 
generating of a noise. 

[0007] Furthermore, since the discharge lamp is used as a load, in order to prevent 
the burst of the discharge lamp in the lamp life last stage etc., it is necessary 
to stop operation of a lighting circuit safely according to a lamp state. 
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[0008] moreover, as a lighting device which uses a discharge lamp for the flashlight 
used as the light source Since the above-mentioned problem is solved, and the few 
simple composition of part mark is desirable and is used as much as possible out in 
the fields The protection network which also takes into consideration that it is easy 
to produce change of the lamp property by breakage, leak, etc. of the lamp by tending 
to change a lamp property or the shock, detects change of a lamp property, and protects 
protection of a circuit and the human body from an electric shock etc. by outside 
air temperature is needed. 

[0009] this invention detects the state of a lamp, the abnormalities of a power supply, 
etc. , is the simple composition that operation of a lighting circuit can be stopped, 
and aims at obtaining a safe discharge lamp lighting device while it suppresses the 
rush current and can prevent generating of a big noise. 
[0010] 

[Means for Solving the Problem] The discharge lamp to which the discharge lamp 
lighting device of this invention has the electrode of a couple inside, It has the 
switching circuit which should be connected to a power supply, an inverter circuit, 
and the detector which detects a lamp state, the aforementioned switching circuit 
According to the state of the lamp which was connected between the aforementioned 
power supply and the aforementioned inverter circuit, and was detected by the On-Off 
state or the aforementioned detector of a push switch It has the common switching 
element which makes connection between the aforementioned power supply and the 
aforementioned inverter circuit, and a time constant circuit for connecting with the 
aforementioned switching element and connecting the aforementioned power supply and 
the aforementioned inverter circuit with a power up and a predetermined time constant. 
[0011] While suppressing the rush current and being able to prevent generating of 
a big noise by this, the state of a lamp, the abnormalities of a power supply, etc. 
are detected, and it is the simple composition that operation of a lighting circuit 
can be stopped, and aims at obtaining a safe discharge lamp lighting device. 
[0012] 

[Embodiments of the Invention] It explains referring to a drawing about the form of 
operation of this invention. 

[001 3] The di scharge 1 amp 1 i ghti ng devi ce for f 1 ashl i ghts equi pped wi th the di scharge 
lamp as the light source which is the form of 1 operation of this invention as shown 
in drawing 1 is equipped with the discharge lamp 12 which has the electrode of a couple 
inside and by which the gas of mercury and a metal iodide was enclosed with the interior, 
the switching circuit 15 which should be connected to a power supply, the inverter 
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circuit 13 which a pressure up is performed [ inverter circuit ] from a power supply 
11, and makes a discharge lamp 12 turn on, and the detector 14 which detects a lamp 
state 

[0014] A switching circuit 15 has the time constant circuit which consists of 
resistance 6 for connecting between a power supply 11 and an inverter circuit 13, 
connecting with the common switching element 10 which makes connection between a power 
supply 11 and an inverter circuit 13, and a switching element 10, and connecting a 
power supply 11 and an inverter circuit 13 with a power up and a predetermined time 
constant according to the state of the discharge lamp 12 detected by the On-Off state 
or detector 14 of push switches 1 and 3, and a capacitor 9. 
[0015] From lamp voltage, a detector 14 detects a lamp state and outputs the signal 
of ' H' level at the time of abnormalities. 

[0016] The power supply 11 is connected to the inverter circuit 13 through the 
switching circuit 15. 

[0017] A lamp 12 is connected to the output of an inverter circuit 13, and the series 
circuit of resistance 25 and resistance 26 is connected to lamp 12 ends. 
[0018] The node of resistance 25 and resistance 26 is connected to a detector 14, 
and a detector 14 outputs the signal according to the inputted voltage to a switching 
circuit 15. 

[0019] Here, the composition of each circuit is explained. 

[0020] The lamp voltage pressured partially from the series circuit which turns into 
a detector 14 from the resistance 25 connected to lamp 12 ends and resistance 26 is 
connected to - side of an operational amplifier 18 + side of an operational amplifier 
17 through diode 16. 

[0021] If the capacitor 21 is connected to + side of an operational amplifier 17 and 
lamp voltage becomes high, the potential of a capacitor 21 will rise in connection 
with it. If an operational amplifier 17 performs comparison with the potential of 
this capacitor 21, and the reference voltage 19 and the reference voltage 19 is 
exceeded, it will output ' W level. This output has returned to the input of an 
operational amplifier 17, and the state will be held once an otoput is set to ' H' 
1 evel . 

[0022] Diode 24 has the work which the input to an operational amplifier 17 is made 
not to be outputted to the output of a detector 14 directly through a return route 
here. 

[0023] Similarly, an operational amplifier 18outputs'H' level, when comparison with 
the lamp voltage pressured partially from the series circuit which consists of 
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resistance 25 connected to lamp 12 ends inputted and resistance 26, and the reference 
voltage 20 is performed and it becomes 20 or less reference voltage. 
[0024] The output of an operational ampl if ier 18 goes up gradually by the time constant 
circuit constituted by resistance 22 and the capacitor 21 . If the potential of a fixed 
time capacitor 21 continues rising and the voltage of the reference voltage 19 is 
exceeded, an operational amplifier 17 will operate, and the signal of 1 H 1 level will 
be outputted and held. 

[0025] As mentioned above, a detector 14 outputs ' W level , when the voltage inputted 
becomes values other than suitable voltage, and it has the function to hold the state. 
[0026] Next, the switching element 10 is inserted between the power supply 11 and 
the inverter circuit 13, and this switching element 10 performs connection and cutting 
of a power supply 11 and an inverter circuit 13 to a switching circuit 15 according 
to the potential of the gate. 

[0027] Voltage is impressed to the gate of a switching element 10 through a push switch 
1, resistance 2, and resistance 6, and a switching element 10 is made to On by changing 
a push switch (on-switch) 1 into On state at the time of starting. If a switching 
element 10 0n(s) and a power supply 11 and an inverter circuit 13 are connected, since 
the output of a detector 14, i .e., the output of an operational amplifier 17, is set 
to ' L' level, a switching element 4 will be in On state through zener diode 23, and 
a push switch 1 will continue supplying a charge to a capacitor 9 through a switching 
element 4, resistance 5, and resistance 6 also in the Off state. A switching element 
10 can continue holding on state by this. 

[0028] Here, since a switching element 4 cannot be held in the On state through zener 
diode 23 when zener diode 23 is inserted between the output of a detector 14, and 
the input of a switching circuit 15 and the potential difference of zener diode 23 
ends becomes below zener voltage by change of supply voltage etc. , a switching element 
10 will be in an Off state, and a power supply 11 and an inverter circuit 13 will 
be cut. 

[0029] Moreover, the time constant circuit which consists of resistance 6 and a 
capacitor 9 is connected to the gate of a switching element 10, and the current which 
flows into an inverter circuit 13 goes up gently according to the time constant. 
[0030] When it continues and a push switch (off-switch) 3 changes into On state, if 
the charge of a capacitor 9 discharges and current begins to flow to resistance 6 
through a push switch 3 and resistance 6, a switching element 7 will be in On state. 
Henceforth, since the charge of a capacitor 9 discharges immediately through a 
switching element 7 even if a push switch 3 will be in an Off state, quickly, a 
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switching element 10 will be in an Off state, and operation of an inverter circuit 
13 will stop it. 

[0031] Moreover, if the signal of 1 H' level is inputted into a switching circuit 15 

from the above-mentioned detector, a switching element 4 will be in an Off state. 

For this reason, the charge of capacitor 9 discharges through resistance 6 and 

resistance 8, and a switching element 7 is made it toon similarly. The charge of 

a capacitor 9 discharges quickly through a switching element 7, a switching element 

10 will be in an Off state, and the connection between a power supply 11 and an inverter 

circuit 13 will be canceled by this. 

[0032] It continues and operation is explained. 

[0033] Lighting of a lamp 12 is performed by the push switch 1. 

[0034] By pushing a push switch 1, a switching element 10 will be in On state, and 

an inverter circuit 13 will be connected with a power supply 11. 

[0035] Here, connection of a power supply 11 and an inverter circuit 13 is gently 

made by the time constant circuit of the above-mentioned resistance 6 and a capacitor 

9, and the rush current which flows into a power up by this at an inverter circuit 

13 can be suppressed. 

[0036] When a power supply 11 and an inverter circuit 13 are connected and a lamp 
lights up normally, the output of a detector 14 serves as ' L' level , and the switching 
element 4 in a switching circuit 15 will be in On state. It is continued by holding 
this connection of a power supply 11 and an inverter circuit 13 also in the state 
of Off, and, as for a lamp, a push switch 1 maintains lighting by it. 
[0037] A push switch 3 is used for release of connection of the power supply 11 
currently held and an inverter circuit 13. 

[0038] By changing a push switch 3 into On state, the charge currently stored in the 
capacitor 9 discharges through a push switch 3 or a switching element 7, and a 
switching element 10 will be in an Off state immediately, and will switch off a lamp. 
[0039] Moreover, connection of a power supply 11 and an inverter ci rcuit 13 is canceled 
by the detector 14 also at the time of the abnormalities of a lamp 12. 
[0040] When electric discharge properties, such as the lamp life last stage, 
deteriorate, lamp voltage goes up. A detector 14 detects this power surge and outputs 
the signal of ' H' level to a switching circuit 15. 

[0041] Moreover, when the pressure in a lamp declines by poor closure of a lamp and 
lamp voltage falls, a detector 14 detects this volta^ drop and outputs the signal 
of ' H' level to a switching circuit 15. 

[0042] Here, the signal (output of an operational amplifier 18), which detected the 
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fall of lamp voltage, is connected to the operational amplifier 17 through the time 
constant circuit, which consists of resistance 22 and a capacitor 21. 
[0043] Also with a normal lamp, this has the work to which lamp temperature cancels 
the output of the operational amplifier 18 between fixecHmmediately after powering 
on time immediately after starting by the time constant circuit which is for lamp 
voltage not going up enough and not recognizing this state for leak or the breakage 
lamp to connect accidentally [detector / 14] for a low reason, and consists of 
resistance 22 and a capacitor 21. 

[0044] When one of abnormalities is detected and the unusual signal of ' H' level is 
inputted into a switching circuit 15, between the emitter of a switching element 4 
and the base serves as this potential , a switching element 4 will be in an Off state, 
the charge of a capacitor 9 discharges through resistance 6, resistance 8, and a 
switching element 7, and a switching element 10 will be in an Off state immediately. 
[0045] Moreover, since a switching element 4 cannot be held in the On state through 
zener diode 23 when the dc-battery was exhausted, and it descends below to rated value 
when the voltage of a power supply 11 is below rated value or even if a lamp 12 is 
in a normal state, a switching element 10 will be in an Off state, and a power supply 
11 and an inverter circuit 13 will be cut. 

[0046] Thus, a switching circuit 15 becomes possible [performing connection and 
cutting with a power supply 11 and an inverter circuit 13], suppressing the rush 
current. Moreover, On state of a switching circuit is canceled at the case where 
abnormalities are detected by the lamp, and the time of descent of supply voltage, 
connection of a power supply 11 and an inverter circuit 13 is intercepted promptly, 
and it becomes possible from a detector 14 to stop operation. 
[0047] 

[Effect of the Invention] As mentioned above, this invention detects the state of 
a lamp, the abnormalities of a power supply, etc., is the simple composition that 
operation of a lighting circuit can be stopped, and can offer a safe discharge lamp 
lighting device while it suppresses the rush current and can prevent generating of 
a big noise. 
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